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INTRODUCTION
Soil resource is of vital importance for survival and welfare 
of the people in the world and for the sustainability of the 
ecosystem [1]. Soil degradation is happening as a results of many 
factors like pollution, improper agricultural activities and the 
plant and animal population will suffer disproportionately from 
its effect. Land degradation links with loss of organic carbon, and 
other properties (direct effect), reduction in crop productivity, 
biodiversity and climate change (Indirect effect) [2].
Coastal land occupies an area of about 8.4 m ha in India and 
Tamil Nadu has a coastline of 1000 km under 13 regions. 
Many of these sites are affected with salinity and experience 
standing water through much of rainy season due to an 
underlying restrictive layer, most often a canker pan, resulting 
in an anaerobic atmosphere for root and subsequently poor 
survival of vegetation [3]. In addition to the above, the 
degraded coastal lands experience frequent summer drought, 
which also contributes to reduced crop vegetation. Chemical 
reclamation of such degraded land is expensive and growing 
trees to reclaim them offers a cost efficiency and promising 
option (phytoremediation) as reported by Dagar et al. [4]. 
Now- a-days introduction of forestry in a degraded land have a 
significant impact for sustainable development viz., conserve 
the ecosystem, prevents further land degradation, provide 
employment opportunity and allow the replacement of dung as 
fuel thus making it to be used as organic manure [5].
Identification of Multi Purpose Tree Species (MPT’s) for the 
coastal agro forestry system could offer ecological and economic 
security to the farming community [6]. Research has shown 
that the effects of land management method and ameliorative 
amendments can be very site specific, especially on degraded 
sites. In this perspective it has becomes absolutely necessary to 
develop our native resources, in such way that they cause least 
destruction to soil and ecosystem.
Tamil Nadu coastal region is an ideal and common 
working unit of all agricultural development activities 
but the presence of considerable extent of degradable soil 
hampered the agricultural productivity. It seeks to promote 
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an appropriate environmentally land use practice that 
contribute to conservation and sustainable use of natural 
resource under changing climatic scenario. Keeping these 
in view these aspects, this study was designed to test the 
importance of land management methods and ameliorative 
amendments for the identified Multi-Purpose tree species 
(MPT’s) for the rehabilitation degraded coastal agro 
ecosystem of Tamil Nadu.
MATERIALS AND METHODS
The study sites are located at Northern Cauvery delta 
coastal region of Tamil Nadu. It is geographically located 
from 110 22’ to 130 28’ N latitude and 790 45’ to 80 20’ E 
longitude with an average altitude of +5.57 M above Mean 
sea level. The coastal agro ecosystem of the region extends 
from semi arid to sub humid climate with a mean annual 
rainfall of 1350 mm of which 80 per cent is received during 
north – east moon soon (October - December). The mean 
annual maximum and minimum temperature are 33.50 C and 
23.50 C respectively. The field experiment were laid out in 
split plot design and consisted of 16 treatment combinations 
with four land management treatment in the main plots 
(M1-pit method, M2-trench method, M3-mound method and 
M4-Auger hole method) and four ameliorative treatment in 
sub plots (S1- FYM @ 12.5 t ha
-1 + Gypsum @ 200 kg ha-1 
+ ZnsO4 @ 25 kg ha-1+Azospirillum @ 2 kg ha-1 + 
Phosphobacteria @ 2 kg ha-1, S2 - Pressmud @ 15 t ha
-1 + 
Gypsum @ 200 kg ha-1 + ZnsO4 @ 25 kg ha-1 + Azospirillum 
@ 2kg ha-1 + Phosphobacteria @ 2 kg ha-1, S3 – Composted 
coir pith @ 10 t ha-1+ Gypsum @ 200 kg ha-1 + ZnsO4 @ 
25 kg ha-1 + Azospirillum @ 2 kg ha-1 + Phosphobacteria 
@ 2 kg ha-1 and S4- no amendments). Based on the studies, 
Pongamia pinnata was selected as more suitable MPT’s for 
degraded sub zone. The various biometric observations 
were recorded during the experimentations were statistically 
analyzed.
RESULTS AND DISCUSSION
The results were presented in Tables 1 and 2. Among the 
different treatments, adoption of trench method with the apply 
of FYM @ 12.5 t ha-1, Gypsum @ 200 kg ha-1, ZnS04 @ 25 kg 
ha-1, Azospirillum @ 2 kg ha-1 and Phosphobacteria @ 2 kg ha-1 
significantly recorded the highest establishment percentage 
of 78.72, plant height of 243.50 cm (36 months) and girth of 
16.05 cm (36 months), Least observations were recorded in 
M4S4 (auger hole method of planting without ameliorative 
amendments). The integrated approaches provided a better 
soil environment through draining of excess water, leaching 
out excess salts from root zone, slow and steady availability 
of plant nutrients which provided a better environment for 
increased establishment percentage, plant height and girth 
of Pongamia pinnata. Further addition of zinc is necessary 
for root cell memberances integrity and functions of the bio 
memberances of plants and alleviates possible Na and Cl injury 
by inhabiting Na and/or Cl uptake and translocation of plants. 
Similar results are reported by Dagar and Singh [7], Ramoliya 
and Pandey [8] and Pazanivelan et al [9].
Ameliorative Effect of MPT’s on Land Rehabilitation
There was a reduction in soil bulk density,soil pH, soil EC and 
a corresponding increase in pore space, water holding capacity, 
organic carbon, available soil nitrogen, phosphorous and 
potassium were observed in Pongamia pinnata.The MPT’s have 
an extensive characteristics root system for their proliferation 
and penetrating deeper layer is the major factor responsible 
for improved soil properties. The physical interaction occurred 
in the rhizosphere, especially as a consequence of root growth, 
penetration and their proliferation, rhizodeposition, microbial 
activity and root-soil interface created a heterogeneous soil 
matrix with physical properties which in turn helped in 
the improvement of soil physico-chemical properties. The 
improvements of soil quality is due to MPT’s planting are in 
Table 1: Effect of land management method and ameliorative amendments on the establishment percentage and performance of 
Pongamia pinnata in the degraded soil of Northern Cauvery delta zone
Pongamia pinnata
Treatment Establishment percentage Plant Height (cm ) Girth (cm)
M1 M2 M3 M4 Mean M1 M2 M3 M4 Mean M1 M2 M4 M4 Mean
S1 65.22
(53.86)
78.72
(62.25)
73.21
(58.83)
69.46
(56.45)
71.65
(57.85)
205.22 243.50 225.58 187.26 215.39 13.80 16.05 14.86 12.51 14.31
S2 52.26
(46.30)
70.28
(56.96)
61.18
(51.46)
58.26
(49.75)
60.50
(51.12)
188.81 221.61 204.21 168.62 195.81 11.72 13.87 12.70 10.30 12.15
S3  56.26
(48.59)
74.63
(59.96)
66.22
(54.46)
63.28
(52.70)
65.10
(53.88)
178.42 213.38 195.42 159.62 186.71 10.68 12.85 11.63 09.29 11.11
S4  46.68
(43.09)
68.36
(55.77)
58.22
(59.73)
48.32
(44.04)
55.40
(50.66)
160.51 186.31 184.78 145.36 169.14 08.29 10.64 09.59 07.01 08.98
Mean 55.11
(47.96)
73.00
(58.69)
64.71
(56.12)
59.83
(50.74)
183.24 216.20 202.65 165.22 11.12 13.35 12.19 09.78
S.Ed CD (P=0.05) S.Ed CD (P=0.05) S.Ed CD (P=0.05)
M 1.10 2.23 5.15 10.50 0.35 0.73
S 1.19 2.52 4.00 08.06 0.40 0.81
M x S 1.52 3.20 6.95 14.20 0.49 1.03
(Figure in parenthesis indicate arc‑sine transformed value)
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line with the earlier report of Czarnes et al. [10], Horn and 
Smucker [11], Izquierdoa et al. [12] and Whalley et al. [13].
CONCLUSION
The results present investigation indicated that planting 
Pongamia pinnata under trench method of planting in 
combination with the application of FYM @ 12.5 t ha-1, 
Gypsum @ 200 kg ha-1, ZnsO4 @ 25 kg ha
-1, Azospirillum @ 
2 kg ha-1 and phosphobacteria @ 2 kg ha1 is the most appropriate 
agro techniques for rehabilitation of degraded coastal agro 
ecosystem and sustaine the crop vegetation.
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Table 2: Ameliorative effect of Pongamia pinnata on the 
rehabilitation of degraded soil
Soil Physico‑chemical 
characters
Initial 36 month after 
planting
% changes (+/‑)
Bulk density (g cc‑1) 1.61 1.57 ‑2.48
Pore space (%) 36.5 38.8 +6.30
Water holding 
capacity (WHC) (%)
49.6 49.8 +0.40
Soil pH (%) 8.32 8.17 ‑1.80
Soil ECe (dSm
‑1) 7.58 7.15 ‑5.67
Organic carbon (%) 0.23 0.26 +13.04
Available 
Nitrogen (kg ha‑1)
137.35 147.05 +7.06
Available 
Phosphorous (kg ha‑1)
06.75 07.27 +7.70
Available 
potassium (kg ha‑1)
153.76 160.34 +4.28
